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PREFACE

This Standard was prepared by the Standards Australia Committee CE-024, Measurement of
Water Flow in Open Channels and Closed Conduits, to supersede ATS 4747.3—2008,
Meters for non-urban water supply, Part 3: Specification for open channels.

The objective of the 4747 series of standards is to provide requirements for the installation
and commissioning of irrigation and non-urban water meters to meet the requirements of
the National Water Initiative Clause 88.

NMI M11-1, Meters Intended for the Metering of Water in Open Channels and Partially
Filled Pipes, Part 1: Metrological and Technical Requirements, specifies the metrological
and technical requirements for pattern approval and verification of water meters to comply
with the National Measurement Regulations.

This Standard includes essential requirements that are up to date with current progress in
the water meter industry technology.

This document is part of a series of Standards covering the metering of non-urban water
supply, as follows:

AS

4747 Meters for non-urban water supply

47471 Part 1: Glossary of terms

4747.2 Part 2: Technical requirements for closed conduit meters fully charged
4747.3 Part 3: Technical requirements for open channel meters(this Standard)

4747.5 Part 5: Installation and commissioning of closed conduit meters fully charged
4747.6 Part 6: Installation and commissioning of open channel meters

4747.8 Part 8: In-service compliance for non-urban water meters

The above documents were originally released as Australian Technical Specifications for a
period of over two years. Following review and consideration of industry feedback, they
have been revised and released as Standards.

Significant changes to the series include the following:

(a) The method of handling meters that are beyond the limit of what can be practicably
pattern-approved has been revised, which applies to AS 4747.2 and AS 4747.3.

(b) Overlap with the National Measurement Institute (NMI) documents has also been
removed, and those documents are to be read in conjunction with the above
Standards.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard. An ‘informative’ appendix is for information and guidance only.
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STANDARDS AUSTRALIA

Australian Standard
Meters for non-urban water supply

Part 3: Technical requirements for open channel meters

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for water meters for use in non-urban applications in
open channel and part-filled pipe applications. It primarily applies to metering for irrigation
water; however, it is intended that it be used for non-urban water applications other than
applications covered by AS 3565.1 or AS 4747.2.

Two types of meters are covered in this Standard, as follows:

(a) A ‘self-contained unit’—a meter that defines its own geometry, is able to be pattern-
approved as a complete water meter, calibrated upon assembly and supplied by a
single supplier.

(b) A ‘modular metering system’—a device or group of instruments (which may be
supplied as a pattern approved metering system) that does not define the installation
geometry and requires configuration after installation.

NOTES:

1 The requirements for these types of meters to demonstrate compliance with this Standard
and hence with the National Framework are set out and illustrated in Section 7.

2 Purchasing guidelines are given in Appendix A.
The Standard covers meters that operate under the following conditions:
(i)  Open channels.

(il) Working water temperature range of 0.1°C to 30°C. The maximum admissible
temperature is 50°C, which is the limiting condition for the meter.

(iii) Ambient temperatures range of —5°C to 55°C.

(iv) Ambient humidity range of 0% to 100%, except for remote-indicating devices where
the range is 0% to 93%.

NOTE: Meters with undefined or variable profile channel are not covered by this Standard.

1.2 APPLICATION

This Standard is intended to be used to meet the Australian National Water Initiative for
metering non-urban water. It shall be read in conjunction with NMI MI11-1 and
NMI M11-2.

Where applicable, non-urban water meters may be required to be pattern-approved under
National Measurement Regulations. Pattern approval requirements principally cover the
metrological requirements of NMI M11-1.

Demonstration of compliance with this Standard shall be in accordance with Appendix B.
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5 AS 4747.3—2013

Meters that are capable of being pattern-approved shall comply with this Standard
(AS 4747.3) in its entirety.

NOTE: Meters that are not capable of being pattern-approved should comply with the scope
materials, design and product documentation sections of this Standard.

1.3 NORMATIVE REFERENCES

The following are the normative documents referenced in this Standard:

NOTE: Documents referenced for informative purposes are listed in the Bibliography.

?5865 Copper and copper alloys—Ingots and castings

1722 Pipe threads of Whitworth form

1722.2 Part 2: Fastening pipe threads

2345 Dezincification resistance of copper alloys

2738 Copper and copper alloys—Compositions and designations of refinery products

wrought products, ingots and castings

3558 Methods of testing plastics and composite materials sanitary plumbing fixtures
3558.5 Part 5: Determination of degradation by ultraviolet light

3565 Meters for cold and heated drinking and non-drinking water supplies

3565.1 Part 1: Technical requirements

3778 Measurement of water flow in open channels

3778.1 Part 1: Hydrometric determinations—Vocabulary and symbols

3778.2.3  Part 2.3: General—Determination of the stage-discharge relation
3778.3.1  Part 3.1: Velocity-area methods—Measurements by current meters and floats
3778.3.7 Part 3.7: Velocity-area methods—Measurements by ultrasonic (acoustic)

method
4747 Meters for non-urban water supply
4747.1 Part 1: Glossary of terms
4747.8 Part 8: In-service compliance for non-urban water meters
AS/NZS
1567 Copper and copper alloys—Wrought rods, bars and sections
ISO/IEC

Guide 98 Uncertainty of measurement
Guide 98-3 Part 3: Guide to the expression of uncertainty in measurement (GUM:1995)

ASTM

A276 Standard Specification for Stainless Steel Bars and Shapes

A480 Standard Specification for general Requirements for Flat-rolled Stainless and
Heat-resisting Steel Plate, Sheet, and Strip

A743 Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel,
Corrosion Resistant, for General Application

NMI National Measurement Institute

M11 Meters Intended for the Metering of Non-urban Water in Open Channels and
Partially Filled Pipes

Ml11-1 Part 1: Metrological and Technical Requirements

Ml11-2 Part 2: Test Methods
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OIML International Organization of Legal Metrology
International Vocabulary of Terms in Legal Metrology

International Vocabulary of Metrology—Basic and General Concepts and Associated
Terms (VIM)

1.4 DEFINITIONS

For the purposes of this Standard, the definitions in the [International Vocabulary of
Metrology—Basic and General Concepts and Associated Terms (VIM), International
Vocabulary of Terms in Legal Metrology (VIML), AS 3778.1 and AS 4747.1 apply.

1.5 PREFERRED UNITS

‘Megalitres” (ML) or kilolitres (kL) are the preferred units of volume; however, ‘cubic
metres’ (m?) is an acceptable alternative to the latter.

Where megalitres (ML), kilolitres (kL) or cubic metres (m’) are specified in this Standard,
the alternatives are acceptable.

Megalitres per day (ML/d) or litres per second (L/s) are the preferred units for flow rate.
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SECTION 2 MATERIALS

2.1 GENERAL

Materials that are used in the manufacture of meters shall comply with the relevant
Australian Standards and shall have the following characteristics:
(a) Metals shall be resistant to internal and external corrosion.

NOTE: Stainless steel material likely to be affected by crevice corrosion should not be used
for meter components in contact with water.

(b) External plastics components shall comply with Clause 2.3.

2.2 RESISTANCE TO CORROSION
2.2.1 General

Construction materials shall be selected to provide consistent operation for the life of the
meter in the operating conditions.

Metal components that are in contact with the metered water, or buried in the surrounding
ground and groundwater, shall be of corrosion-resistant material or rendered resistant by
suitable coating or other surface treatment.

Non-metallic materials in contact with the metered water shall resist chemical or physical
degradation by the dissolved compounds and suspended matter commonly found in the
metered water.

2.2.2 Corrosion-resistant materials

For the purposes of this Standard, the following materials are deemed to be corrosion
resistant:

(a)  Copper alloys complying with AS 1565, AS/NZS 1567 or AS 2345.

(b) Austenitic stainless steel complying with ASTM A276 (grades to be suitable for the
application).

(c) Stainless steel complying with ASTM A480 or ASTM A743.

(d) Phosphor bronze complying with AS 2738 alloy 518.

(e) Copper nickel alloy complying with AS 2738 alloy 706 or alloy 715.

(f)  Aluminium grades. 5083-H321, 5052-H34, 6351 TS5, 6352 TS5, 6353 T5, 6354 T5,
6355 TS5, 6063 T6.

NOTES:

1 Where there is a history of corrosion, the type and material composition of the meter should
be considered when choosing a meter.

2 Other materials may be considered, based on demonstrated corrosion-resistance data.
Combinations of the above may breach the resistance to corrosion requirement.

4 High solute or aggressive waters may require site-specific design beyond the scope of this
Standard.

2.3 MATERIAL DURABILITY TEST—ULTRAVIOLET LIGHT EXPOSURE

Plastics components of the meter exposed to sunlight shall be tested in accordance with the
ultraviolet exposure test specified in AS 3558.5, using an ultraviolet sunlamp F/28,
220-240 V, 300 £50 W, or equivalent.

Components shall be exposed for 8 cycles of 16 h on, 8 h off as well as for 48 h continuous
after which there shall be no observed cracking, crazing or other failures.
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SECTION 3

3.1 GENERAL

METHODOLOGY

This Standard covers meters that determine the volume of water that flows through the
meter or metering system and which may employ the use of a variety of open channel
technologies. The meters may be made up of a number of measurement instruments and a

display that may be separate or contained in a single device.

3.2 METHODS

Meters used for flow measurement shall be based on existing Standards or developed as

proprietary metering systems under this Standard.

The methods and related Standards listed in Table 3.1 form the basis of meters that are
potentially suitable for measurement of water flow in open channels and part-filled pipes.

TABLE 3.1
EXISTING STANDARD METHODOLOGIES
Methodology description Related Standard

Velocity-area method using a cableway (possibly only for non-formed AS 3778.3.1
=) channels)
L
c . .
= Velocity-area method using floats AS 3778.3.1
gco Slope-area method ISO 1070
2
3 Ultrasonic method AS 3778.3.7
Q
§ Electromagnetic method AS 3778.3.8
]
=) Cubature method AS 3778.4.1
<]
‘; Thin-plate weirs (sharp crest, V-notch) AS 3778.4.1
(8]
gf) Thin-plate weirs (sharp crest, rectangular, with suppressed side contractions) AS 3778.4.1
)
; Thin-plate weirs (sharp crest, rectangular, with side contractions) AS 3778.4.1
GE; Weirs (broad crested with sharp upstream edge) AS 3778.4.2
[8]
a Weirs (broad crested with rounded upstream edge) AS 3778.4.3
g Weirs (triangular profile) AS 3778.4.7
S Weirs (streamlined triangular profile) ISO 9827
3
3 Weirs (triangular profile, flat-V) AS 3778.4.6
c
ﬁ Weirs (V-shaped, broad crested) AS 3778.4.4
o
% Weirs (trapezoidal profile) ISO 4362
E Flumes (rectangular throated) AS 3778.4.7
~
Z) Flumes (trapezoidal throated) AS 3778.4.7
g Flumes (U-shaped throat) AS 3778.4.7
z
i Flumes (Parshall and SANIIRI) AS 3778.4.7
2 Free overfalls, end-depth method (rectangular and non-rectangular channels) AS 3778.4.10 and
pd
o AS 3778.4.11
=
2
e}
@
3
g
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SECTION 4 PRINCIPLES OF
MEASUREMENT—-MODULAR METERING
SYSTEMS

4.1 REQUIREMENTS RELATED TO SPECIFIC TECHNOLOGIES

This Section sets out methods for measuring the flow in open channels, which are covered
by Australian and International Standards. In addition to the methods given herein, the
meter shall include a recording and registering device.

NOTES:

1 AS3778.2.1 provides a guide to the selection of methods. Table 4.1 provides a list of
technologies and expected uncertainties that may be applicable to this Standard.

2 The inclusion of a methodology herein does not imply that such meters are capable of pattern
approval. For Pathways for Compliance with this Standard, see Clause 7.2, Section 7.

All dimensions, including measurements defining structures, shall be measured using
instruments calibrated and certified by a laboratory accredited by signatories to the
International Laboratory Accreditation Corporation (ILAC) through their Mutual
Recognition Agreement (MRA.
NOTE: In Australia, an ILAC MRA signatory is the National Association of Testing Authorities
(NATA).

The scope of the laboratory accreditation shall be in the relevant field of calibration and
testing.

The uncertainty associated with these measurements shall be incorporated in the overall
uncertainty of measurement for the meter.
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TABLE 4.1

OPEN CHANNEL METERING METHODOLOGIES AND

EXPECTED UNCERTAINTIES

. L. Equivalent International Australian Expected
No. Methodology description Standard Standard uncertainties
1 Ultrasonic ISO 6416 AS 3778.3.7 15
2 Electromagnetic ISO 9213 AS 3778.3.8 +5
3 Thin-plate weirs, sharp crested, ISO 1438 AS 3778.43.1 +1
V-notch
4 Thin-plate weirs, sharp crested, ISO 1438 AS 3778.4.1 13
rectangular, suppressed
5 Thin-plate weirs, sharp crested, ISO 1438 AS 3778.4.1 +3
rectangular
6 Weirs, broad crested with sharp ISO 3846 AS 3778.4.2 5
upstream edge
7 Weirs, broad crested with sharp ISO 4374 AS 3778.4.3 15
rounded upstream edge
8 Weirs, triangular profile ISO 4360 AS 3778.4.5 15
9 Weirs, streamlined triangular ISO 9827 5
profile
10 Weirs, triangular profile, flat-V ISO 4377 AS 3778.4.6 +5
11 Weirs, V-shaped, broad crested ISO 8333 AS 3778.4.4 +5
12 Weirs, trapezoidal profile ISO 4362 5
13 Flumes, rectangular ISO 4359 AS 3778.4.7 5
14 Flumes, trapezoidal ISO 4359 AS 3778.4.7 15
15 Flumes, U-shaped ISO 4359 AS 3778.4.7 15
16 Flumes, Parshall and SANIIRI ISO 9826 +5
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4.2 METERING OF PARTIALLY FILLED PIPES

Meters for partially filled pipes include devices for measuring water velocity and height.
The output from these devices coupled with the geometry of the meter is used to calculate
the flow rate which, when integrated over time, results in measured volume. The height and
velocity measurement devices may be one device (for example, a meter incorporating a
flow disturbance such as a weir or flume).

Meters for partially filled pipes shall be tested from a minimum height (nominated by the
manufacturer) to full pipe condition. Meters shall indicate when flow has occurred below
the minimum height specified by the manufacturer. The duration of such flow shall be
recorded.

If meters for partially filled pipes are not designed to measure under full pipe condition, a
visual or audible alarm shall occur and the duration of the full pipe condition shall be
recorded.
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